Epidermal growth factor inhibits the expression of myelin basic protein in oligodendrocytes.
The major function of the oligodendrocyte is to myelinate axons in the central nervous system (CNS). Two of the components of myelin, galactocerebroside (galc) and myelin basic protein (MBP), have been used as markers of oligodendrocyte maturation in the developing CNS, and it has been found that galc+ cells arise initially, which then mature into MBP+ oligodendrocytes several days later. We have been interested in the control of expression of MBP and have followed its appearance in cultures of brain cells isolated from 4 day-old mice. In low serum (0.5% foetal bovine serum), approximately 330 MBP+ cells arise per 2 x 10(5) brain cells after 3 days incubation. We have examined the ability of several growth factors to influence the expression of MBP in these cultures, including epidermal growth factor (EGF), platelet-derived growth factor (PDGF), and the fibroblast growth factors (acidic and basic FGF). EGF was found to suppress strongly the developmental expression of MBP in these cultures, but the suppression was reversible, since the number of MBP+ cells approached control numbers 3 days after removal of EGF from the cultures. It was also found that MBP could be down-regulated in mature MBP+ oligodendrocytes. The action of EGF in these cultures could be mimicked by transforming growth factor-alpha (TGF alpha). The effects of EGF appear to be associated primarily with MBP production in oligodendrocytes since expression of galc is unaffected by EGF.